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Skills: Visual discrimination, spatial perception, logic 


Students Work With: Sequence 
Rotation 
Working backwards 


Grade Level: 4-9 

Reading Level: énd grade 

Time Required: 10-20 minutes 

Objectives: 1. To develop visual discrimination and spatial 
perception. 


CO 


. To gain experience in understanding the importance 
of sequence and order. 


3. To gain experience in using the cognitive strategy 
of working backwards. 


4. To understand that there may be more than one 
solution to a problem. 


Program Description 


The program's menu gives students the choice of three activities: 


1. Test A Machine 
2. Build A Factory 
3. Make A Product 


Test A Machine 


Test A Machine allows students to try each machine to see the effect it 
has on a raw material. Students should use Test A Machine before they 
proceed to the other options. 


Three machines are available for testing: PUNCH, ROTATE, and 
STRIPE. The students choose the machine by pressing the arrow keys 

( «or -—» ), or on the Commodore by pressing the greater than and 
less than symbols ( > or <). When the box surrounds the machine they 
wish to test, they press the RETURN or ENTER key. 


The PUNCH 


The students instruct the machine to punch a circle or a square either 
one, two, or three times. 


For example: 


A square punched A circle punched A square punched 
once twice three times 


When selecting the type of punch, a selection called BACK UP is also 
available. If BACK UP is chosen the students return to the previous 
choice. 


ROTATE 


The students can rotate the material 45°, 90°, 135° or 180°. 
For example: 


DIODE] 


45° 90° 135° 180° 


STRIPE 


A thin, medium, or thick stripe can be placed on the product. 


J45 


thin medium thick 


After students are finished testing a machine, the computer will ask if 
they would like to use another machine. If YES, the PUNCH, ROTATE 
and STRIPE will appear. If NO, they will be returned to the menu. 


At any time during the program, students can stop what they are doing 
by holding the Control (CTRL) and pressing the E key, or on the 
TRS-80 by holding down the down-arrow key and the E key. 


Build A Factory 


The second activity allows the students to put up to eight machines 
together, combining them to produce a factory assembly line. 


For example: 

If the students punch a circle in the center, rotate it 45°, put on a 
thick stripe, and rotate it another 45°, the following product will be 
produced: 


Students making a mistake while putting the factory together may utilize 
an ERASE option that appears on the line with PUNCH, ROTATE, 
STRIPE, and DONE. Moving the box to erase and pressing the RETURN 
or ENTER key will erase the last machine in their assembly line. A 
BACKUP option is available when students are selecting the type of 
punches (circle, square) or other features. Control E, or down-arrow 

E on the TRS-80, can also be used to start over. 


When the students have finished creating an assembly line, they should 
move the box to DONE and press the RETURN or ENTER key. The 
gears in the factory will start to rotate and the product will be 
produced. 


After the product is completed, the computer will ask students if they 
would like to challenge someone to make that product. If they answer 
"YES", the computer will display the product and challenge the other 
student to make it. When the other student has found a correct 
combination of machines, he or she can create another product in the 
Build A Factory activity. 


Make A Product 


In the last activity, students are shown a product that has been made 
by several machines. They are asked to reconstruct the sequence of 
machines and processes used for its creation. 


The students are given the choice of an EASY, MEDIUM or HARD 
challenge level. An easy level involves the use of two machines, for 


example, rotating 45° and making a wide stripe. A medium level involves up 
to five machines. A hard level involves up to eight machines. 


EASY MEDIUM HARD 


Students must analyze the product and work backwards to identify the 
machines used to make each of its characteristics. After they have 
assembled the machines, the product will be processed through the 
assembly line to determine if it is the same as the original. The product 
is then declared to have a flaw or to be an exact replica. In either 
case, the students are given the option of trying to recreate the same 
product again or beginning a new product. 


Sound Options: 


On the Acorn, Apple, and IBM version, the sound may be turned off by 
the teacher. This is done by typing a CONTROL T at the program's 
menu. Answer the question, "Do you want the sound OFF?". Make 
sure the write protect sticker is removed from the diskette. The sound 
will be turned off until you do a CONTROL T again. 


On the IBM, the student may also turn off the sound with a Control S 
during the program. 


On the TRS-80 and Commodore, the sound control is on the television. 


Classroom Use 
Preparation: 


Before using the program with students, the teacher may want to 
discuss the mathematical concept of rotation: "What does it mean to 
rotate an object 45°? 90°? 135°? The concept of rotation could also be 
left for the students to discover in the program Test A Machine. 


Using the Program: 


All students should first select the Test A Machine activity and make 
themselves familiar with how the machines work. The students can then 
proceed to activities 2 and 3 on the menu to create products. The 
Factory Product Sheet can be used to record the products made and the 
machines used. Some variations that have been used in the classroom 
include-- My Product - Using the Factory Product Sheet, students 
design their own product on paper and then try to produce it with The 
Factory. Interesting designs, such as a star, can be formed by 
punching one square, rotating 45, and punching another square. 


Production Efficiency - Using Make A Product, students try to outdo one 
another by creating the given product in the fewest steps. A random 
product will be created by the computer. Player 1 tries to make that 
product. If successful, the same product is selected again and Player 2 
tries to make it in fewer steps. 


Another variation on this is to challenge both students to make the 
product in a given number of steps. For example, you can tell the 
students to use five steps to make a particular product. In the case of 
a very simple problem, students will discover how to use rotation and 
other processes which will not be evident in the final product. 


I'm in Charge - One student (supervisor) determines what the product 
will look like by drawing it on the Factory Product Sheet or creating it 
using activity 2 - Make A Product. The second student (worker) tries 
to duplicate the first's product using the Build A Factory activity. If 
the worker fails, the supervisor gets a chance. If the supervisor 
cannot produce it either, the two exchange roles. 


Challenge Sheet - Students try to make products as stated on the 
Challenge Sheets 1 or 2. Students, also, may make up challenges for 


other students. 


